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Class II malocclusionAbstract Cephalometric is a tool routinely used in orthodontics to reﬂect upon the result of a
ﬁnished case. At times, impressive clinical result might not corroborate into ideal cephalometric
goals. This case report illustrates such a case where the facial changes produced were marked, how-
ever, to call this case a success or failure, can become a bone of contention among orthodontists,
when reﬂected upon in light of the cephalometric goals.
ª 2014 The Author. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Cephalometrics, as a tool in orthodontics is not only used for
treatment planning but also used to explain the results
obtained. Visually treatment planning (VTO) is a technique
applied by orthodontists to clinically select cases that would
beneﬁt from functional appliance treatment. Two major fac-
tors that play a role in attainment of ideal results in functional
appliance therapy are growth remaining and patient coopera-
tion. This report illustrates a case which highlights the impor-
tance of patient’s cooperation in the attainment of ideal
cephalometric goals-acceptable clinical result which stood achance of being impressive, however, fell short of cephalomet-
ric goals due to the lack of cooperation from the patient.
The management of class II malocclusion depends mainly
on the severity of the problem and the age at which the patient
presents. Numerous orthodontic techniques and appliances
have been introduced for its treatment for this reason. Correc-
tion of skeletal class II during growth period often involves the
use of functional appliances.
Functional appliances can broadly be classiﬁed into two
types: the removable appliances used when much of growth
is remaining and ﬁxed functional appliances used toward the
end of growth phase. Fixed functional appliances like Herbst,
Jasper jumper, Forsus fatigue resistant device (FRD) require
minimum patient compliance and can produce satisfactory
functional and esthetic correction harnessing the residual
growth remaining. Hence, their increasing popularity lately.
The Forsus FRD (3M Unitek Corp, Monrovia, Califor-
nia) offers the advantages of being robust, easy to use clini-
cally, ease of installation and activation, produce predictable
result in non compliant and handicapped patients, harnesses
Fig. 1 (a–c) Pre treatment extraoral photograph.
118 A.K. Rairesidual growth and shortens treatment timing. From the
patient’s perspective, it allows freedom of jaw movement, less
tissue impingement and ease of maintaining oral hygiene.
This article presents the case report of a patient treated with
this appliance.Fig. 2 (a–c) Pre treatmen2. Case report
2.1. Chief complaint
A 12-year-old male reported to the Department of Orthodon-
tics, SDM Dental College and Hospital, Dharwad with the
chief complaint of forwardly placed upper front teeth and
the patient’s parents were visibly distressed over the teasing
vested to their child who was often teased as ‘rabbit’ or ‘bugs
bunny’ by children. The medical history revealed the patient
had repeated episodes of aphthous ulcers in the past and has
been on medications for the same off and on.
2.2. Examination
On extraoral examination, he had a symmetric, mesoprosopic
face and a mesocephalic head form. Proﬁle was convex, with
incompetent lips, acute nasolabial angle and a deep mentolabi-
al sulcus, proclined maxillary central incisors and a concomi-
tant lower lip trap. Fig. 1 (a–c) shows his pretreatment
extraoral photographs.
VTO when elicited was positive.
Intraoral examination revealed end on molar relationship
bilaterally, canine relation cannot be assessed as canines were
in transitional stage. He exhibited an increased overjet of
14 mm and a deep overbite of 10 mm. Upper and lower mid-
lines were coinciding with the facial midlines. Figs. 2 (a–c)
and 3 (a–c) show his pretreatment intraoral and occlusal pho-
tographs respectively. Lateral cephalometric analysis showed
skeletal class II malocclusion with a protrusive maxilla and ret-
rognathic mandible (Table 1). He had an average growth pat-
tern. Maxillary incisors were proclined and forwardly placed
while the mandibular incisors were upright. Cervical Vertebrae
Maturity Index revealed that 60–65% of adolescence growth
was expected (CVMI Stage II).
2.3. Treatment plan
The prime concern of the orthodontist at this stage was to
improve the appearance of the patient and potentially unlockt intraoral photograph.
Fig. 3 (a, b) Pre treatment occlusal photograph.
Table 1 Cephalometric values of the patient.
Cephalometric parameter Pre
treatment
Post
functional
Post
treatment
SNA 88 86 85
SNB 77 79 79
ANB 9 7 6
U1-SN 120 112 109
L1-MP 85 109 109
U1-A Pog 47, 12 mm 38, 5 mm 24, 1 mm
L1-A Pog 10, 8 mm 33, 1 mm 40, 5 mm
IIA 130 115 118
Bjork sum 388 434 387
Sn-GoGn 25 24 24
Y axis 68 66 66
Naso Labial angle 105 115 113
Harvold unit length diﬀerence 15 mm 27 mm 27 mm
Fig. 4 Prefunctional orthodontics using Mulligan’s intrusion
arch.
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sessment was to be done after that whether a functional, cam-
ouﬂage or surgical line of treatment would follow.
2.4. Treatment progress
Considering the palatally inclined 12 and 22 which may possi-
bly be restricting mandibular growth it was decided to perform
a prefunctional orthodontics to align the laterals to facilitate
possible mandibular relocation and growth using Mulligan’s
2 · 4 appliance set up.0.022 inch slot metal brackets with MBT versatile + brack-
ets (3M Unitek Corporation, Monrovia, California, USA)
were used for the strap up. An initial 2 · 2 Mulligan’s intrusion
arch to align and intrude the maxillary central incisors. This
was followed by 2 · 4 intrusion arch to align and intrude the
laterals also (Fig. 4).
A stepwise full mouth strap up followed to align upper and
lower arches using 0.014 , 0.016, 0.018 inch HANT (heat acti-
vated nickle titanium) followed by 0.019 · 0.025 inch HANT
and subsequently 0.019 · 0.025 inch Stainless steel wire to
complete leveling and aligning of the arches which lasted for
a total of 13 months.
The case was re-evaluated to decide the further course of
treatment at the end of leveling and aligning. The important
factors considered were:
(i) No signiﬁcant mandibular relocation took place despite
removal of potential interference by maxillary lateral
incisors; hence, an increased overjet and overbite
remained to be addressed.
(ii) The patient had a vertical and antero posterior maxillary
excess which was seen as increased gumminess during
smiling and a markedly obvious overjet.
(iii) The patient had minimal growth remaining.
In light of aforementioned, parents and the patient were
given three options being:
(a) Dental camouﬂage with upper ﬁrst premolar extraction
and implant assisted intrusion and retraction.
(b) Surgical treatment with upper premolar extraction and
pre maxillary set back and impaction to correct the
gumminess and overjet. Rhinoplasty might be needed
to further enhance appearance.
(c) Non extraction treatment using functional appliance to
advance the mandible and restrict maxillary growth. It
was further explained to the parents that the result
achieved would be more of dentoalveolar correction
and absolute resolution of skeletal problems might not
be possible owing to the limited amount of growth
remaining.
Surgery was too far elaborate and was instantly ruled out
by the patient and the parents. The parents were further
skeptical about tooth extraction and implant placement owing
Fig. 5 (a–c) Pre functional extraoral photograph.
Fig. 7 (a, b) Intraoral photograph with Forsys in place.
120 A.K. Raito the history of repeated aphthous ulcer formation and ﬁnally
opted for non extraction treatment with functional appliance.
Two appliances were thought over, being, twin block with
combipull headgear or Forsus Fatigue Resistant Device. The
latter was ﬁnally zeroed owing to the relatively minimal
amount of growth remaining (CVMI IV) and the ease and
comfort it provided over any extraoral–intraoral appliance
combination, besides, minimizing the reliance on patient’s
compliance. Moreover, Forsus not only allowed the mandibleFig. 6 (a–c) Pre functionato be positioned anteriorly, it also had a headgear like effect
restricting the downward and forward growth of the maxilla
which was a deﬁnite advantage in this case as it would limit,
if not totally eliminate the gumminess seen in the smile due
to excess maxilla.
The FRD is a three piece, semirigid telescoping system
incorporating a superelastic nickel–titanium coil spring that
can be assembled chair side in a relatively short amount of
time. It is compatible with complete ﬁxed orthodontic appli-
ances and can be incorporated into pre-existing appliances.
The FRD attaches at the maxillary ﬁrst molar and onto the
mandibular archwire, distal to either the canine or ﬁrstl intraoral photograph.
Fig. 8 (a–c) Post treatment extraoral photograph.
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are transmitted to the sites of attachment.
Figs. 5 (a–c) and 6 (a–c) show his prefunctional extraoral
and intraoral photographs respectively.
At this stage, both the arches were consolidated using con-
tinuous ligation. The maxillary second molars were bonded
and aligned. 16 lingual crown torque was added to minimizeFig. 9 (a–c) Post treatmenlower anterior ﬂaring. Forsus FRD (35 mm) was placed for
11 months (Fig. 7 (a and b)).
Post functional settling phase lasted for about 5 months
and involved the use of 0.0160 0 stainless steel wires in both
the arches and short class two elastics.
3. Discussion
This report presents the case of a patient with a class II divi-
sion 1 malocclusion with both the mandible and the maxilla
contributing to the problem. The compounding factors in this
case were the limited cooperation from the patient, missed
appointments, repeated breakages and frequent bouts of aph-
thous ulcers.
The treatment planning involved two steps, being, an initial
step to align the arch (especially the maxillary) in anticipation
of possible unlocking the mandible and allowing its potential
growth to express by removing the interference from the retro-
clined upper lateral incisor.
This was followed by a revaluation phase to decide on func-
tional, camouﬂage or surgical line of treatment.
Mulligan set up was used to align the incisors. A transpal-
atal arch was used to reinforce anchorage; however, had to be
removed due to the discomfort experienced by the patient.
Further-on, no other anchorage reinforcement methods were
accepted by the patient and the initial phase took around
13 months due to frequent breakages and missed appoint-
ments. This lack of cooperation was a major concern when
revaluating the case.
At the time of revaluation twin block with head gear was
ruled out since the patient was already nearing his growth
completion, besides, distortion or breakage of extraoral appli-
ance could have produced undesirable forces and had the
potential for injuring the patient. Above all, it was highly unli-
kely that the patient who had rejected a TPA would ever use it.
This option, as expected, was rejected by the patient.
The second option of camouﬂage with upper premolar
extraction and retraction using implants was rejected by the
parents as they did not want to remove any tooth and also,
were not ready to bear any additional cost of implant citing
economic reasons.t intraoral photograph.
Fig. 10 (a, b) Post treatment occlusal photograph.
Fig. 11 (a) Maxillary superimpositon on ANS-PNS at ANS and man
superimposition on Basion-Nasion at CC point.
122 A.K. RaiThe surgical option of premaxillary set back and impaction
with rhinoplasty if needed was rejected by the patient for being
aggressive and expensive. The ﬁnal treatment plan, to which
the patient agreed, involved the use of ﬁxed functional appli-
ance, after much assurance that the face would look better
with the least possible trouble to the patient. However, the fact
that the correction of skeletal problem in toto may not be pos-
sible by this mean alone, was also clearly explained to the
patient and his parents. The patient was reluctant in the begin-
ning but was willing to give it a try after being reassured by
foreshowing the improvement in his appearance by VTO. For-
sus was a logical choice in this case as the appliance involved
minimal patient’s compliance, was relatively comfortable for
the patient and easy to reassemble in case patient reports with
breakage.
Class II malocclusions treated using ﬁxed functional appli-
ance inﬂuence the jaws via the following mechanisms: remodel-
ing of the mandibular condyle, remodeling of the glenoid fossa,
repositioning the mandibular condyle in the glenoid fossa, and
autorotation of the mandibular bone.1 The effect on the maxilla
though not signiﬁcant is like head gear, restricting the down-
ward and forward growth of the maxilla. Over the years, many
ﬁxed functional appliances have been used by orthodontists
and only a few have shown well acceptance and favorable
results on the patient.2,3 Forsus FRD has long been proved
to be one of the best treatment modalities for class II malocclu-
sion due to mandibular retrusion. It is capable of achieving
class II correction in 3–6 months depending upon the baseline
situation and the biological response.3 The correction achieved
is by a combination of skeletal and dental effects, 66% being
dental and remaining 34% skeletal.4,5 Signiﬁcant improvement
was noted in the soft tissue proﬁle of the patient. Figs. 8 (a–c), 9
(a–c) and 10 (a and b) show post treatment photographs of thedibular superimposition on lower border at symphysis. (b) Overall
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the patient and the parents. The patient’s conﬁdence was viv-
idly seen in the broad end treatment photographs!
Fig. 11 (a and b) shows pretreatment, postfunctional and
post treatment superimposition of patient. Interestingly, a
glance at the superimpositions, may dampen the euphoria of
any CLINICIAN TREATING this case, owing to the loss of
anchorage seen in the upper arch, the proclination of the lower
incisors, the downward movement of the maxilla and the mod-
est amount of mandibular growth.
However, the loss of anchorage was inevitable in this case,
as the anchorage reinforcement strategies were declined by the
patient and repeated breakages and missed appointments pro-
tracted the treatment time.
Dento-alveolar changes predominated over skeletal
changes as much of valuable time when the patient still had
considerable growth remaining was lost in the initial phase
of treatment due to his limited cooperation.
This lack of cooperation technically exacerbated the
adverse effects associated with the use of ﬁxed functional
appliance4,5.
The proclination of lower incisors was seen as the adverse
effect to the use of Forsus and occured despite the addition
of torque in the lower anterior segment of arch wire. However,
it could be considered acceptable considering the patient’s
growth pattern.
Also, the loss of molar anchorage prevented the retraction
of upper incisors, hence, still causing the lips to be incompetent
post treatment also.4. Conclusion
A retrospective evaluation of this case showed that facial
changes seen were due partly to dentoalveolar movementand partly to mandibular growth. The lip incompetency still
remained post treatment as the maxillary incisors could not
be retracted due to loss of molar anchorage. The author here
would recognize the problem of patient’s demand and lack
of cooperation with the ideal treatment. It is also acknowl-
edged that the results would have been even better had the
patient been more cooperative and compliant with the
treatment.
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